Numerous studies of sodium-lithium countertransport (Na-Li CNT) have reported higher rates in essential hypertensives versus normotensive controls. We studied the distribution and the mode of inheritance of Na-Li CNT using a sample of 238 unrelated individuals and a sample of 245 individuals in 50 pedigrees all sampled from the population at large. The distribution of Na-Li CNT is continuous and bimodal. Our results indicate that there is a large genetic contribution to the distribution of Na-Li CNT. The hypothesis that the effect that causes bimodality is transmitted from generation to generation is supported by the fit to these data of a restricted transmission model with 72 = 0.749. We hypothesize that this deviation of 72 from its Mendelian expectation may be attributable to heterogeneity in the etiology of the bimodality in the Na-Li CNT distribution in the population at large.
INTRODUCTION
The search for biochemical phenotypes that relate genetic factors to blood pressure variability and hypertension spans many years wolstenholm and Cameron, 1954; Weinshilboum, 1979; Boerwinkle et al, 19841 . Recently, the phenotypes in-volved in red blood cell sodium transport have been suggested as measures of an etiological mechanism for determining interindividual blood pressure variation [Swales, 1983; Blaustein, 19841. In particular, numerous studies of the maximal in vitro rate of red blood cell sodium lithium countertransport (Na-Li CNT) have reported higher rates in essential hypertensives compared with normotensive controls [for examples, see Canessa et al, 1980; Turner et al, 19861. Turner et a1 [1985] have reported that the distribution of red blood cell Na-Li CNT in the population at large is continuous and bimodal. The observation that both red blood cell Na-Li countertransport and renal lithium clearance are altered in hypertensives [Weder, 19851 supports the hypothesis that individuals in the upper mode of the distribution have an altered pathway of membrane sodium transport that contributes to the development of hypertension.
Increased Na-Li CNT in normotensive first degree relatives of individuals with essential hypertension, but not in relatives of normotensive controls without a family history of essential hypertension [Canessa et al, 19801 suggests that there may be a contribution of genetic variation to the distribution of Na-Li CNT levels. In a sample of 434 individuals from ten hypertensive-prone pedigrees, Dadone et a1 [1984] reported that a model of mixed environmental factors and polygenic inheritance or a model of polygenic inheritance alone explained a significant fraction of Na-Li CNT variability. In preliminary analyses of data on nuclear families, we concluded that a mixed model including the major effect of a single locus and polygenic inheritance fit the data significantly better than a model of polygenic inheritance alone [Boerwinkle et al, 19841 .
In this study we combine these family data with the data from our earlier study of randomly ascertained unrelated individuals [Turner et al, 19851 to examine the bimodality in this larger sample and to investigate alternative modes of transmission of the factor@) responsible for the bimodality from parents to their offspring. Our results indicate that genetic differences among individuals play a large role in determining the distribution of Na-Li CNT in the population at large. The study reported here does not confirm that a single major gene is the most likely explanation for the determination of the two overlapping component distributions. We hypothesize and investigate the possibility that the distribution of Na-Li CNT in the general population has a heterogenous etiology.
METHODS Sample
Data analyzed in this study were derived from two separate samples of individuals. All individuals were white and were free from reported acute or chronic illness. The first sample consisted of 245 individuals that are members of 53 nuclear families from 50 pedigrees ascertained from households having at least one child in the Rochester, Minnesota school system. This sample has been described in detail by Keith et a1 [1983] . Children less than 4 years of age were excluded from blood donation and were therefore not included in this sample. The size of the nuclear families ranged from three to nine individuals with an average of 2.9 children per family. Three of the families could be connected into one pedigree, two of the families could be connected into another, and the remaining families were assumed to be unrelated.
To obtain more information about the distribution of Na-Li CNT in the population at large than was present in the sample of nuclear families, a second sample consisting of 238 unrelated individuals who donated blood at the Mayo Clinic blood bank was also included in the analysis of the causes of bimodality. A detailed description of this sample, the Na-Li CNT distribution, and the relationship between an individual's Na-Li CNT value and blood pressure were reported elsewhere [Turner et al, 19851 .
Sodium-Lithium Countertransport Assay
Blood samples anticoagulated with heparin were assayed on the day of phlebotomy. Na-Li CNT was determined as the rate of sodium-dependent lithium efflux from lithium-loaded red blood cells using methods developed by Canessa and Tosteson [1979] . For loading with lithium, washed red cells were suspended at a hematocrit of approximately 20% in a solution consisting of 150 mM lithium chloride, 10 mM glucose, and 10 mM Tris-MOPS, pH 7.4. This cell suspension was incubated in a shaking water bath for 3 hr at 37°C. After loading, the cells were washed four times in a washing solution consisting of 75 mM magnesium chloride, 85 mM mannitol, 10 mM glucose, and 10 mM Tris-MOPS, pH = 7.4 at 40"C, to remove external lithium, and a final suspension of washed red cells in washing solution (approximately 50% suspension) was prepared and kept at 40°C for the lithium efflux measurements.
To measure lithium efflux, the Li-loaded and washed red blood cells (RBC's) were incubated in parallel in solutions containing either 150 mM NaC1, 10 mM glucose, 10 mM Tris-MOPS MgC12, 85 mM mannitol, 10 mM glucose, 10 mM Tris-MOPS (pH = 7.4), and 0.1 mM ouabain (sodium medium) or 7.5 mM MgC12, 85 mM mannitol, 10 mM glucose, 10 mM Tris-MOPS (pH = 7.4), and 0.1 mM ouabain (magnesium medium). The transport assay was started by pipetting 0.15 ml of RBC suspension into nine microfuge tubes, each containing 1.35 of magnesium medium. The tubes were then placed in a shaking water bath at 37°C. At 10, 20, and 30 min, three tubes containing sodium medium and three tubes containing magnesium medium were removed from the water bath, cooled quickly to 4"C, and centrifuged. Supernatant was quickly pipetted off the cell pellet and saved for triplicate determinations of lithium concentration in the two types of media.
Lithium concentrations in the efflux media were determined by atomic emission spectrophotometry at a wavelength of 670.8 nm. Lithium concentrations in the samples containing sodium media were read against standard solutions of lithium chloride. The lithium content of each efflux sample was expressed per volume of RBC in the sample, and the triplicate determinations at each time point were averaged. The Li efflux rates in the sodium and magnesium media (expressed as mmol of lithium/liter of RBC/h = mmol/L RBC/hr) were taken as the slopes of the linear regression lines calculated with Li efflux (mmol/L RBC) as a function of time (hr). The relationship between Li efflux and time was linear in both sodium and magnesium media. The data were considered acceptable only when the regression lines explained greater than 95% of the variation in Li efflux. The difference between the slope of the regression lines for sodium and magnesium samples was the measure of Na-Li CNT.
Prior to this study, the reliability of the Na-Li CNT assay in our laboratory was tested. Duplicate blood samples were drawn from five healthy individuals and analyzed on the same day. The standard deviation among repeated assays of the same sample was 0.20 mmol/L RBC/hr for a coefficient of variation equal to 7.63% of the mean Na-Li CNT value. The stability over time of Na-Li CNT was assessed by three to five measurements over a 3-month period in the same five individuals. The coefficient of variation among measurements within individuals averaged 13 .O f 2.8% in these subjects. These levels of technical error and intraindividual variation in Na-Li CNT are similar to those reported by others [Trevisan et al, 19811 .
Statistical Analyses
Prior to commingling and genetic analyses, the Na-Li CNT values for the sample of unrelated blood bank donors were adjusted so that their mean was equal to the mean of the sample of nuclear families. Box's F test [Box, 19491 was used to test the hypothesis that the variances were homogeneous between the samples. A maximum likelihood method [Day, 1969; BoerwinMe et al, 19861 was employed to determine whether the distribution of Na-Li CNT in these data was explained by multiple commingled normal distributions. A model with a mixture of two normal distributions with equal variances was compared to a model having one normal distribution. Previous analyses carried out separately on the blood bank donors and the sample of families indicated that a model with three distributions does not fit the observed Na-Li CNT distribution better than a model with two distributions [Boerwinkle et al, 1984; Turner et al, 19851 . The parameters of the two-component model include the means of each component (pl , p z ) , the relative frequency of first component (f,), and the within-component variance (a 2). A test of the null hypothesis of one component distribution was carried out by restricting parameters of the two components model to hypothesized values. The difference between the maximum values of the log, likelihood under the two-component and one-component models forms a basis for judging competing hypotheses. This difference multiplied by -2 is distributed approximately as a chi-square distribution with degrees of freedom equal to the number of parameters restricted by the hypothesis.
Using multiple linear regression, we estimated the extent to which variability in Na-Li CNT was attributable to generational differences where appropriate (ie, parents and children), gender differences, and age variability within generations. To reduce residual skewness in the data adjusted for these concomitants, we applied the power transformation suggested by MacLean et a1 [1976] for a model of multiple commingled distributions. This transformation is given by the following:
(1)
In this transformation, x is the untransformed Na-Li CNT value, P is the skewness parameter, and y is the transformed Na-Li CNT value.
The mode of transmission of Na-Li CNT from parents to offspring was investigated using complex segregation analysis [Elston and Stewart, 1971; Lalouel et al, 19831 . We assumed that the distribution of the phenotype is a consequence of the independent contributions of either a genetic or an environmental major effect that determines bimodality, polygenic effects, and nongenetic individual specific effects that determine differences among individuals within components. The major effect was modeled as two alternative factors, Al and A2, that may be of either genetic or environmental origin. These two factors combine to define three classes, or ousiotypes [Cannings et al, 19781 , of individuals, A I A I , A1A2, and A2A2. The relative frequency of the Al factor is denoted p and the relative frequency of the A2 factor, q, is equal to 1 -P. Assuming Hardy-Weinberg equilibrium, the relative frequencies of these three types are equal to f (AIA1) = p2, f (A1A2) = 2pq, and f (A2A2) = q2.
We let 71, 72, and 73 be the probabilities that ousiotypes AIAl, A1A2, and A2A2 transmit the Al factor to their children, respectively. For the general transmission model, these transmission probabilities were each estimated under the constraint that they be between 0 and 1. The major gene model defines the segregation of two factors, alleles, at a single autosomal locus. The probabilities of transmitting alleles from their parents to their offspring are assumed to be determined by Mendelian principles. The Mendelian transmission probabilities are as follows: 71 = 1.0, 72 = 0.5, and 73 = 0.0. 72 = 0.5 is the sine qua non of Mendelian transmission. It has been suggested [Lalouel et al, 19831 that one should consider a test of 72 = 0.5 before accepting a major gene model, although tests based on 72 alone may not provide enough safeguard against falsely inferring a major gene [Demenais et al, 19861 . A model with 71 and 73 fixed at their Mendelian transmission values while allowing 72 to be unconstrained was fit to these data for this purpose. We term this model a restricted transmission model. The major environmental effect model is assumed to determine bimodality of the phenotype in both parents and children but is not transmitted from generation to generation. Each of the transmission probabilities for this model were taken to be equal to the frequency of the Al factor (p). This major environmental effect model dictates that the probability that an individual is of one major environmental type or the other is independent of their generation or the ousiotype of their parents. The transmission probabilities under both the genetic and the environmental major effects models considered here generate an equilibrium frequency distribution of the ousiotypes from generation to generation.
Both major effects models assume that the distribution of Na-Li CNT among individuals having the same ousiotype is normal with variance, u ' . A fraction of this variance component is attributable to variability in the additive effects of p l y genic and environmentally transmitted factors that are subsumed by the parameter that defines a polygenic mode of inheritance (h2), and a fraction (1 -h2) is attributable to residual variability that includes individual specific environmental effects and measurement error. The likelihood that a given model explains the distribution of NaLi CNT among the pool sample of unrelated blood bank donors and family members was computed using PAP [Hasstedt and Cartwright, 19811 . The numerical approximation to the exact likelihood given by Hasstedt [ 19821 and the numerical optimization methods given by Lalouel [1979] were used to obtain the maximum likelihood estimates of parameters associated with each of the models that were considered.
Hypothesis testing was carried out by using the chi-square (x2) approximation to minus twice the log, of the ratio of the maximum likelihood of a complete model to the maximum likelihood of a reduced model with one or more of the parameters constrained to a hypothesized value. Hypothesis testing was carried out in a hierarchical manner by applying the principles discussed by Lalouel et a1 [ 19831. In the first stage, we compared the general model first with a model with no major effect and then with the major environmental effects model. Rejection of these two models was followed by a second stage to determine which transmission model fit these data best.
We compared the general transmission model with the restricted transmission model where 71 = 1.0, 73 = 0.0, and 72 was estimated. This restricted transmission model was then compared to the Mendelian transmission model.
RESULTS

Commingling Analyses
Descriptive statistics for the blood bank donors and the family members available for this study are presented in Table I . The ages ranged from 4 to 67 years old. The average age of the adults (blood bank donors and parents) and children in the pedigrees was 37.39 years (range = 18-67) and 14.15 years (range = 4-28), respectively. In the pooled sample of 483 individuals, there were 271 males and 212 females. The average Na-Li CNT value was higher in the nuclear families than in the sample of blood bank donors (0.341 vs 0.289), higher in males than in females (0.335 vs 0.290), and higher in parents than in their children (0.358 vs 0.328). These effects of gender and age are consistent with other reports in the literature [reviewed by Turner et al, 19861 .
Commingling analyses (Table 11) were done separately for these two samples prior to the pooling of the data to assure that the bimodality within each sample was homogenous between samples. An analysis of multimodality on the observed Na-Li CNT values rejected the hypothesis of a single normal distribution in favor of two normal distributions for each sample (for the blood bank donors, x2 = 19.43, 2 df, P < .OOOI; for the families, x2 = 20.05, 2 df, P < .OOOl). Maximum likelihood estimates of the two means, the relative frequency of the lower component distribution, and the standard deviation that describes the dispersion within each component are given in Table I1 for each sample. The parameters estimated for the two models for each of the two samples are very similar. An analysis of the pooled sample predicts that 75 % of the population from which these samples were drawn belongs to the first distribution with a mean Na-Li CNT value of 0.293 mmol/L RJ3C/hr. and 
(2) 25% of the population belongs to the second distribution, with a higher mean value of 0.486 mmol/L RBCIhr. The bimodality estimated for the raw data could be due to differences in Na-Li CNT values attributable to variability of the concomitants and/or due to skewness. The distribution of Na-Li CNT in both samples is significantly skewed toward higher values (g, = 0.55 for the blood bank donors, and gl = 0.53 for the nuclear families, P < .02 in each case). To examine these effects, commingling analyses were carried out on the data after adjusting for the effects of concomitant variability (generational differences, gender and age variability within generations) and after a power transformation was carried out to reduce residual skewness. The difference between the average male and female Na-Li CNT values accounted for only 5% of the total variation. Generational differences and age variability within generations accounted for an additional 3 % . The Na-Li CNT values within each sex-sample strata were adjusted to have the mean of the unadjusted Na-Li CNT valve of the sample of nuclear families (ie, 0.341). The standard deviation of the pooled sample of 483 individuals decreased from 0.113 to 0.108 when the data were adjusted for concomitant variability. The maximum likelihood estimate of the power in equation 1 that minimized residual skewness in the adjusted data was equal to 1.24. A model with one normal distribution was rejected in favor of a model with two normal distributions for the adjusted and transformed data (x2 = 21.57, 2 df, P < .OOOI). Parameter estimates for these models are also given in Table II . The adjusted and transformed data predicts that 86.5% of the population belongs to a distribution with a mean of 0.325 mmol/L RBC/hr, and 13.5% of the population belongs to the second distribution with a mean of 0.592 m o l / L RBC/hr. This result suggests that it is unlikely that variability in the concomitants and/or skewness in the data accounts for the observed bimodality of the distribution of Na-Li CNT.
Both of the models considered by the segregation analysis presented below (ie, the major genetic effect model and the major environmental effect model) dictate that the phenotypic distribution in the children of the families also fits a mixture of two normal distributions. Hence, we also carried out a separate commingling analysis on the subsample of 143 children from the sample of nuclear families. This analysis also rejected the hypothesis of a single normal distribution in favor of a hypothesis of two normal distributions (x2 = 6.12, 2 df, P < .05). The maximum likelihood estimates of the parameters of this model were very similar to the estimates from the pooled sample of blood bank donors and families given in Table II . This result indicates that the underlying factor that is contributing to the bimodality is also present in children.
Genetic Analyses of Na-Li CNT
Evidence for familial aggregation of both unadjusted and adjusted and transformed Na-Li CNT values is given in Table IU . That the observed correlations are likely due to shared genes rather than shared environments is reflected in a larger correlation between parents and offspring and between sets of full sibs than between spouses.
We then applied complex segregation analysis to examine the distribution of observed Na-Li CNT values among the 238 unrelated blood bank donors and 245 individuals from 53 nuclear families. A comparison of the fit of selected models to the unadjusted data is presented in Table IV . Because these data cannot distinguish between dominant and recessive general transmission models, investigation of other aNS, not significant. *Statistically significant at the .05 level of probability. **Statistically significant at the .01 level of probability. ***Statistically significant at the .MI1 level of probability.
transmission models was done separately for each case. Using a model of Mendelian transmission, we found that a model of codominant inheritance did not fit the data significantly better than either a model of recessive or of dominance inheritance (data not shown). A model that does not include the effects of any major factor fit significantly worse (x2 = 47.0, 5 df, P < .001 against the recessive general transmission model; 51.2, 5 df, P < ,001 against the dominant general transmission model) than the general transmission model in both the dominant and recessive cases.
The maximum likelihood estimates of the two means of the bimodal Na-Li CNT distribution from the pedigree analysis are very similar to those given by the commingling analysis presented in Table 11 . The general transmission model with a recessive allele for elevated values (A) fit the data significantly better than the major environmental factor model (P < .01).
We next compared the general transmission model to models that examine specific types of transmission of the major factor from generation to generation. The restricted model with 71 = 1.0 and 73 = 0.0 fits as well as the general transmission model. The maximum likelihood estimate of 7 2 for this model was 0.749. The major gene model did not fit the data as well as either the general transmission model or the model estimates 7 2 . For the dominant case (B), the inferences are basically the same as for the recessive case. The major environmental effect model was also rejected at the .01 level of probability. The restricted model fit these data as well as the general transmission model, and the major gene mixed model did not explain these data as well as either the general transmission model or the restricted model. The model thzt restricts 71 and 73 at their Mendelian values and estimates 7 2 gave the most satisfactory fit to these observed Na-Li CNT values with the fewest parameters. For both the dominant and recessive cases, a restricted transmission model without a polygenic component did not fit the data as well as the restricted transmission model with polygenes (data not shown, P < .05 in both cases). The estimates of the contribution of polygenes given by the general transmission model and the major environmental effects model were similar. When the transmission probabilities were constrained to either the restricted transmission model or the Mendelian transmission model, the estimate of the polygenic contribution decreased. The estimates of the within-component variance were similar among all models that included parameters for bimodality. We also asked if the inferences from our analyses of the observed Na-Li CNT values were similar for the adjusted and power transformed data. The adjusted and transformed data were not completely reanalysed but rather were used as a check of consistency with our results from the analyses of the raw data. Analyses were carried out for both dominant and recessive cases. Results from these analyses are given in Table V . For these adjusted and transformed data, the restricted transmission model fit the data as well as the general transmission model and significantly better than a model without the effect of a major factor (x2 = 17.4, 3 df, P < .001 for the recessive case; x2 = 24.0, 3 df, P < .001 for the dominant case).
DISCUSSION
The results from our analyses of the samples of 238 blood bank donors and 50 pedigrees consisting of 245 individuals indicates that the frequency distribution of Na-Li CNT in the general population is continuous and bimodal. Bimodality is suggested from studies comparing normotensive and hypertensive individuals and has been reported elsewhere Turner et al, 19861 . After a power transformation to reduce residual skewness, there was still evidence for significant bimodality, although the estimates of the parameters of the distribution were altered so as to predict fewer observations in the upper component. Before pooling the samples of pedigrees and blood bank donors for the segregation analyses, we found significant bimodality in each sample, and the parameter estimates were very similar to one another. The bimodality observed in the children suggests that the major effect contributing to the distribution of Na-Li CNT is manifested at an early age. This is consistent with a hypothesis that the bimodality has a genetic etiology and inconsistent with the hypothesis that the bimodality may be a consequence of an environmental influence encountered by individuals as they age.
As expected, complex segregation analysis of the pooled sample also indicated that the data fit a mixture of two distributions. The general transmission model fit the data at least 10" times better than the model with no major effect. Furthermore, these data reject the hypothesis that a major environmental effect explains the observed bimodality. The hypothesis that the effect that causes bimodality is transmitted from generation to generation is supported by the fit to these data of the restricted transmission model with a maximum likelihood estimate of 72 = 0.749 for the recessive case and r2 = 0.869 for the dominant case. The estimated standard deviation of the estimate of 72 in the restricted transmission models was equal to 0.087 and 0.075 for the recessive and dominant cases, respectively. The maximum likelihood estimate of r2 minus twice either of these standard deviations does not include the value of r2 = 0.50 given by the Mendelian model.
Estimates of transmission probabilities that differ from those expected from well defined processes are difficult to interpret. 72 may differ from the Mendelian expectation of 0.50 for any number of reasons, including alternative forms of genetic and environmental transmission or heterogeneous modes of transmission among subsets of the data. A subset of these data may fit a model of Mendelian transmission and a subset may fit another transmission model such that, when they are pooled, the best fitting model is given by the restricted transmission model. By evaluating the likelihood of each pedigree, we investigated whether a subset of families fit a model of Mendelian transmission better than others. Likelihoods were computed twice for each pedigree. They were computed once assuming that a mixed model including major gene and polygenic transmission is true, and once assuming that a model that includes a major environmental effect and polygenes explains the distribution of NaLi CNT values in the pedigrees. The estimates of the parameters that maximized the likelihood using all of the data (Table IV) were used in computing the likelihoods for individual pedigrees. The difference between the likelihoods for these two models is a measure of the relative support of the major gene as an explanation of the observed bimodality. There is statistically significant evidence (P < .05) for bimodality in the difference in log likelihoods between the major gene mixed model and the environmental mixed model for both the dominant and recessive cases. A fraction of the families give clear evidence for the segregation of a major locus effecting Na-Li CNT levels among family members. This analysis is consistent with the hypothesis that there is a heterogeneous etiology for the distribution of Na-Li CNT values in the population at large. However, the small size of the pedigrees prevents more detailed inferences.
The estimated correlations between relatives given in Table 111 are similar to those reported by others Lewitter and Canessa, 1985; Kagamimori et al, 19851 . These estimates are consistent with the estimates of the proportion of the phenotypic variance attributable to genetic differences among individuals obtained from the segregation analyses. Dadone et a1 [ 19841 analysed the distribution of Na-Li CNT values among members of ten Mormon pedigrees ascertained because of familial clustering of heart disease. Their data indicate that the observed distribution of Na-Li CNT values fit a mixture of two normal distributions better than a single normal distribution. Analyses of their data support the hypothesis that a major environmental factor is contributing to the observed bimodality. Application of a power transformation resulted in a single distribution that was not significantly skewed. For their transformed data, a model with both a major gene and polygenic inheritance did not fit the data statistically significantly better than a model of only polygenic inheritance. The discordances between their study and ours may be due to one or more differences between the two samples including the ascertainment scheme, the structure of the sample, and the population of inference.
Evidence is accumulating from the work presented here and that by others [Canessa et al, 1980; Boerwinkle et al, 1984; Dadone et al, 1984; Lewitter and Canessa, 1985; Kagamimori et al, 1985; Turner et al, 19861 supporting a genetic contribution to the variability in the distribution of Na-Li CNT values among individuals. This evidence includes (1) a larger correlation between first degree relatives than between genetically unrelated individuals; (2) an increased Na-Li CNT in normotensive offspring of essential hypertensives with higher Na-Li CNT levels but not in relatives of normotensive controls with lower Na-Li CNT levels; (3) a large polygenic contribution to the variability of Na-Li CNT; (4) bimodality in the distribution of Na-Li CNT; ( 5 ) the absence of a description of an environmental factor or concomitant variable that accounts for the observed bimodality; and (6) the fact that, although not unequivocal, the data presented here support the hypothesis that the underlying discriminating factor responsible for the bimodality in at least a subset of the population may follow patterns best described by Mendelian transmission.
There is general agreement that heredity plays an important role in the variability of blood pressure [Sing et al, 1985; Wiliams et al, 19841 . A phenotype as complex as blood pressure is not likely to have one genetic locus with a large effect, but rather is the result of the function and interaction of many genes and environments. No single genetic locus has yet been identified that is useful as a marker of hypertension or as a probe into the biological basis of interindividual blood pressure variability. We would like to assess what effect genetic variability for Na-Li CNT has on the distribution of blood pressure in the population. Using the results presented here and elsewhere, an ad hoc estimate of this effect can be made. Turner et a1 [1985] reported that 3 % of the variability of systolic blood pressure can be accounted for by variability in Na-Li CNT among individuals. Under the polygenic model, about 50% of the NaLi CNT variability in this sample may be attributable to segregation of genetic factors. With assumptions, we may infer that 1.5% of the variability in blood pressure in the population is due to variability in loci affecting Na-Li CNT. Work is presently underway in our group to collect data on several hundred three-generation families and to estimate directly the contribution of the genetic effects on Na-Li CNT to the variability in blood pressure and to investigate further the possible genetic heterogeneity of this trait.
